The glacial topography of this area formed during the initial reactivation and oscillatory retreat of the Late Weichselian Fennoscandian Ice Sheet in the North Lithuanian deglacial phase (locally termed the Linkuva phase after Meirons et al. 1976) . The flow of the Zemgale ice lobe that advanced in the Central Latvian Lowland was highly divergent (Zelčs et al. 1990 (Zelčs et al. , 2011 , as indicated by the orientation of glacial lineations (Lamsters 2012; Lamsters and Zelčs 2013) . The extent of the Zemgale ice lobe during the North Lithuanian glacial phase in southcentral Latvia and north-central Lithuania is marked by the Linkuva end moraine (Āboltiņš 1970) , also called the North Lithuanian marginal ridge by Karmazienė et al. (2013) . The ice margin retreated from the North Lithuanian moraine position at 13.3±0.7
10 Be ka (Rinterknecht et al. 2008) . mainly Weichselian, deposits in this area varies from a few metres to 20 m, although it reaches 40 m on the highest glacial landforms. Upglacier from the Linkuva end moraine the Pleistocene deposits consist of two till beds interbedded with sorted sediments (Dreimanis and Zelčs 1995; Zelčs and Markots 2004) . 
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The Lāči drumlin consists of stratified sediments that are capped by subglacial till a few metres thick (Figs. 14.2 and 14.3). The stratified sediments ( Fig. 14. 2) are composed mostly of silty to medium-grained sand that is deformed to a depth of 1-4 m. The sand is mainly planar cross-bedded, trough cross-bedded, horizontal-laminated or climbing-ripple crosslaminated. Fig. 14.3 . Structures in the subglacial till forming the drumlin and underlying sandy sediments at the Lāči sand pit. A. Subglacial till underlain by deformed sandy sediments. Note lodged boulders at the base of till, deformed till stringers and significant inclusion of till/silt in sandy sediments. B. Subglacial traction till with clearly visible shear planes and sub-vertical joints underlain by slightly folded fine sand. Note the almost sharp contact. C.
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Deformation till with highly attenuated and deformed sand lenses and intraclasts. Note that sand intraclasts become more deformed and rounded upwards. D. Deformation till with less attenuated, folded and boudinaged sand laminae. E. Deformed sandy sediments at a depth of at least 4 m. Note the clearly visible asymmetrical folds just below till and deformed till lens underneath (white dotted line). F. Close-up photograph of Fig. 14.3E . Note sub-vertically bedded sand in the limb of the fold and the shear zone that cuts the upper part of the fold. G. Density driven deformation structures at the contact between till and sand. H. Stereo plots of till fabric, conjugated joints and fold structural measurements. The orientation of the drumlin crest is shown in the till fabric plot by a red line. Till fabric measurements were taken within subglacial till at different locations in the Lāči sand pit.
The prevalence of silty and fine-grained sand, less often sandy silt or even a thin clay layer, indicate glaciolacustrine sedimentation in the proximal part of a basin with high sediment supply and fluvial activity. Unfortunately, we do not know the precise time of deposition of the sediments found in the Lāči sand pit, but it is likely that they were deposited in the basin during Middle Weichselian time interval (Lejasciems interstadial in Latvia after Zelčs and Markots 2004) . There are dating results from glaciolacustrine sediments on the western side of the Central Latvian lowland, giving the following OSL ages: 26.9±4.4 ka (Hel-TL04113, Kažoki 01 site), 29.4±4.7 ka (Hel-TL04114, Kažoki 02 site) (Zelčs et al. 2011) .
The ice stress direction in the drumlin was defined from measurements of the till macrofabric, constructed drag fold hinges and conjugate joints. The hinges of asymmetric folds in the sandy sediments strike perpendicular and sub-perpendicular to the crest of the drumlin (Fig. 14.3E, H) . Till fabric and conjugate joints indicate ice stress variation, mostly from N-S to NE-SW (Fig. 14.3H ). The determined ice stress direction is parallel or subparallel to the orientation of the longitudinal axis of the drumlin. Such fabrics, which trend approximately parallel with the drumlin crest or diverge slightly from it, have been observed frequently (Stokes et al. 2011) .
Observations of the till indicate that it is likely to have been formed as subglacial lodgement till. It is characterized by well-developed fissility. Lodged clasts, faceted and striated boulders and pebbles are not uncommon. Boulders with striated lower surfaces at the base of the till present evidence that they were incorporated into the debris-rich basal part of the ice that was sliding over its bed. It is also evident from shear fractures and sand intraclasts that the till was subsequently deformed, and so could be interpreted as traction till after Evans et al. (2006) . Contacts between till and underlying sand are often gradual (deformed), but erosional contacts also occur (Fig. 14.3) .
It is possible to distinguish the deformation till where it is characterised by attenuated, folded and boudinaged sand laminae (Fig. 14.3D ) or so-called tectonic/depositional slices of Boulton et al. (2001) . In places more pervasive till deformation is common, where more attenuated sand laminas and intraclasts are visible (Fig. 14.3C ). Gradual contacts and the sometimes smudgy appearance of the sand intraclasts suggest that they were incorporated into the base of the subglacial deforming layer. Strong basal ice/bed coupling and high pore-water content is also proposed; this led to the observed mixing of till and sand sediments. In places the result of this mixing is seen in the form of till blocks in a sand matrix. The possibility cannot be excluded that sandy sediments were initially frozen and that some of them remained partially frozen during deformation, because sand intraclasts are relatively well preserved in places and are not fully homogenized. In other parts observed density-driven deformation structures (dewatering) at the contact between till and sand ( Fig. 14.3G ) suggest high porewater content in sediments. The observed structures and contacts between till and underlying sandy sediments indicate floating pore-water pressure that resulted in episodes of ice/bed coupling and decoupling. Such conditions can best be explained by the mosaic ice-bed deformation model (Piotrowski et al. 2004) , which may be applied at different scales. The
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Lāči drumlin was formed due to partial erosion/deformation of pre-existing sediments and accumulation/deformation of till.
